While perusing anaesthetic and other medical publications one could come to the conclusion that it is purely a matter of personal preference whether authors express the scatter or variability in a series of observations as the standard deviation or the standard error of the mean. These quantities, though inter-related, properly measure different things.
The standard deviation is a measure of the variability within a set of measurements. When a variable is measured in the individuals in a population, and the findings are expressed as a mean value and standard deviation, what information does this convey? In short, it means that approximately 95070 of the measurements lie within a range extending twice the standard deviation on each side of the mean, provided that the variable being measured has a distribution which is normal (i.e. Gaussian, or bell-shaped) or approximately so.
The information conveyed by the standard error of the mean is different. Suppose it is desired to calculate the mean value of a particular variable within an enormous population. An example would be the mean height of 40-year-old Australian men. As it would be virtually impossible to measure the whole population, a random sample could be chosen and the mean height of the sample taken as an indication of the mean height of the larger population. However, different samples, even though they have the same size, will give different mean values. The reason for calculating the standard error of the mean for the sample is that there is approximately a 95 % Anaesthesia and Intensive Care. Vol. X, No. 4, November, 1982 chance that the mean for the larger population lies within a range extending twice the standard error of the mean on each side of the sample mean. The standard error of the mean is the standard deviation of the population of means obtained by taking all possible samples of the same size. It is the appropriate statistic to quote when describing the accuracy with which a sample mean reflects the mean value of a variable in a larger population.
That the standard deviation (SD) can be calculated from the standard error of the mean (SEM) using the formula, SD=SEMxyn where n is the number of subjects in the sample, does not legitimise the practice of using the two interchangeably to describe variability. On most occasions when variability is being described it is the standard deviation which should be quoted.
Exceptions will occur in the diagramatic representation of data where it will sometimes be preferable to use bars to indicate standard error. It is essential that the meaning of such bars be stated in the diagram's caption.
